Effects of phytoestrogens derived from red clover on atherogenic adhesion molecules in human endothelial cells.
In the search for safer approaches to address menopausal symptoms, the administration of plant-derived estrogens has gained popularity. Recent evidence suggests that these compounds may act neutrally or even beneficially on surrogate cardiovascular risk markers in postmenopausal women. However, little is known of the effects of phytoestrogens on vascular cells. Endothelial expression of leukocyte adhesion molecules plays a critical role in the development of atherosclerosis and in plaque destabilization, and estrogen reduces the expression of these proatherogenic molecules. We studied the regulation of the expression of intercellular adhesion molecule-1 (ICAM-1) and of vascular cell adhesion molecule-1 (VCAM-1) in cultured human endothelial cells by phytoestrogens contained in red clover extracts. Moreover, we characterized the mechanistic basis for these actions. Red clover extracts, particularly genistein and daidzein, inhibit the endothelial expression of ICAM-1 and VCAM-1 induced by bacterial lipopolysaccharide. The addition of red clover extracts to reproductive life or menopausal concentrations of 17beta-estradiol results in an additive decrease in expression of endothelial adhesion molecules. The reduction of ICAM-1 and VCAM-1 expression in the presence of red clover extracts is paralleled by a cytoplasmic stabilization of the proinflammatory transcription factor nuclear factor-kappaB. Red clover extracts act as anti-inflammatory and antiatherogenic agents on human endothelial cells by reducing the expression of the leukocyte adhesion molecules ICAM-1 and VCAM-1. On the basis of these results, red clover extracts may induce beneficial actions on human vessels.